ABSTRACT
INTRODUCTION
The maximum numbers of children stories are compiled from our classical folklores and folktales. Therefore the structures of these stories may be changed but the skeleton of the stories along with the moral lessons that are intended to inject the society remain all the more same over time and places.
Conventional Indo-European stories may be structurally different in many subjects but their bases and themes are same. The variation in the writing patterns of stories with respect to different languages, cultures and authors seems to quite natural. The skeleton of the stories being same, it is difficult to comment whether there exists any significant differences amongst them at their first look. The children stories are mainly classified into four different categories namely Fairy tales 1 , Fables 2 , , Jack tales 3 and formula tales 4 . Understanding of the complexity associated with the pattern of writing offered by different authors in various languages is not an easy task. All kinds of mathematical tools were adopted to gain understanding the complexity of human language. One of these tools is Time Series Analysis (D.S.G Pollock, 1999). Time series analysis plays a key role not only in physical sciences but also in statistical sciences. Time series analysis has been used to investigate written human language texts by Kosmas Kosmidis et al(2006) and DENG W.B.et al (2011) . Sikdar and Sarmah (2017A,2017B,2017C and 2017D ) presented four articles on three languages namely Assamese, Bengali and English for pattern recognition of language model with special reference to children stories of which one is based on direct speech. In this article sixteen stories based on themes namely fairy tales, Fables, Jack tales and Formula tales are considered for analysis. Autocorrelation test is performed by using Box-Ljung statistic to determine the randomness of the data by observing the language data as time series data. However for some of the stories, the data are found to be random and hence Kolmogorov goodness of fit test and Smirnov test are conducted to test the significant differences only for those stories. The significant differences among the types of stories written by different authors are verified . Section 2 of this article is about the objective of the study whereas the source of data is presented in section 3 . The materials and methods used to perform the analysis are given in section 4. Section 5 contains the results of analysis.
OBJECTIVE OF THE STUDY
The main objectives of our study are a) To gain understanding of the process generating the sentence length time series (SLTS) [mentioned in section 4.1] b) To recognize the pattern of writings presented by different authors in three different languages namely Assamese, Bengali and English with respect to the types of stories. c) To study the significance differences among the stories which are theme wise similar.
SOURCES OF DATA
For analyzing the children stories based on themes, the data have been collected from the stories by Sahityo -rothi Laxminath Bezbarua, Upendrakishore Roy Choudhury and the Grimm brothers.The stories from each category(Fairy tales, Fables, Jack tales and Formula tales) which are theme wise similar in 'Burhi Aai'r Xaadhu'(Assamese) ,'Tuntunir Boi' (Bengali) and Grimm's Fairy Tales (English) are selected for the purpose of analysis. The number of words in a sentence and number of sentences of the corpus under consideration are counted by using Microsoft Office Excel 2007. The lists of theme wise similar stories are given in table1. 
MATERIAL AND METHODS
To achieve the objectives of our study, we have performed Autocorrelation test using Box-Ljung statistic to determine the randomness of the data. However for some of the stories, the data are found to be random and hence 
Language Time Series
At a glance, it does not seem that language and time series have any relation between them. Before applying the time series analysis method, we can observe the written document (story) as time series data. Let us take a document (story) having 'n' sentences and S i (i=1,2,…,n) be the length (total number of words) of the i th sentence .The position of the sentence in a written document depends on time. Let t i be time epoch at which the completion of i th sentence takes place ∀ = 1,2, … . Hence our data set contain (t i , S i ) ∀ = 1,2, … .
Autocorrelation Test
Autocorrelation test has been performed to detect the randomness of the distribution of the sentence length of different stories written in three different languages namely Assamese, Bengali and English. The autocorrelation function [ACF] can be used to detect non-randomness in data and also to identify an appropriate time series model if the data are not random. For our data set (S i ,t i ), i=1,2,…,n, the lag k autocorrelation function may be defined as is
The value of r k ranges from -1to 1, and the larger the absolute value of r k , the stronger the correlation in the time series. The randomness is ascertained by computing autocorrelation for data set at varying time lags. If random such autocorrelations should be near zero for any and all time-lag separations. If non-random then one or more of the autocorrelations will be significantly non zero. On the other hand, the Box-Ljung test (1978) is used to test whether or not observations over time are random and independent. In particular, for a given k, it tests the following hypotheses: The test statistic is calculated as:
which approximately follows chi-square distribution with k degrees of freedom.
The Empirical Distribution Function
The concept of Empirical distribution function is used for studying the probabilistic structure of the distributions of sentence lengths of various stories which are randomly distributed. It is interesting to note that except formula tales randomness is exhibited in other categories of the stories. In case of the distribution of length (number of words) of sentences of a particular story, our data consist of a random sample S 1 , S 2 ,…,S n of size n. The empirical distribution function, F s (x) = (number of s≤ ⁄ .
Kolmogorov Goodness -Of-Fit Test (One Sample Kolmogorov And Smirnov Test)
Our objective is to verify whether these random variables are normally distributed. The Kolmogorov Goodness -of-Fit test is used for this purpose. The distribution of length (number of words) of sentences of a particular story ,constitutes a random sample S 1 ,S 2 ,…,S n of size n associated with some unknown distribution function , denoted by Q(s).
Test Statistic
Let F(s) be the empirical distribution function based on the random sample S 1 ,S 2 ,…,S n of size n. Let Q * (s) be a completely specified hypothesized distribution function which is considered here as a normal probability distribution function. Where [n (1-s) ] is the greatest integer less than or equal to n(1-s).
Hypotheses
The null hypothesis is to be tested be the length of n 2 sentences under story 2 associated with some unknown distribution function , denoted by Q 2 (s).
Test Statistic
Let F 1 (s) and F 2 (s) be the empirical distribution function of the length of sentences under story1 and story2 respectively. The test statistic for two-sided test is defined as
Null Distribution
The exact null distribution of T 2 is obtained by considering all ordering of S 1 's and S 2 's to be equally likely under the null hypothesis and computing T 2 , as appropriate, for each ordering .Quantiles of the null distribution are given in 
[The p-values with * marks indicate the rejection of the null hypothesis both at 5% and 1% level of significance (that indicates non-randomness). Otherwise the null hypotheses are accepted (that indicates randomness)]
It is interesting to note that the autocorrelation between the lengths of the sentences does not have any particular pattern. At certain lag they are found to be very small whereas sometime their absolute values are found to slightly bigger than 0.2. For this purpose we have to use Box-Ljung statistic to verify the randomness of the data. Three categories namely Fairy tales, Fables and jack tales are found to be random in nature whereas formula tales show non randomness in the data under consideration. As mentioned in the note under table 2, the randomness of the length of the sentences of the stories under different categories may be decided. The randomness of the data are exhibited for stories of all categories except for formula tales.
The empirical distribution functions have been plotted for similar (theme wise) stories in the same graph by using R 6 Language and they are given below 
CONCLUSION
This study presents the variation of children stories with respect to language ,similar themes and authors. The stories are written in the period of 19 th and 20 th centuries and we observed similarity and also dissimilarity in many cases. Autocorrelation test shows that the sentence structures only for formula tales are found to be non-random. However while analyzing the children stories in all three languages; it is observed that there is a striking dissimilarity between modern Indian languages and English. The sentence structures of English stories are significantly different from Assamese and Bengali stories. It has been noticed that pattern corresponding to Assamese and Bengali stories are similar to a great extent . One of the possible reasons is that they are originating from same Sanskrit language and hence further investigation corresponding to grammatical structure is necessary. Our future work will be devoted to pattern recognition based on grammar.
